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JP-A-63-260957 

SPECIFICATION 

1. Title of the Invention 

NONFLAMMABLE RESIN COMPOSITION 

2. Claim 

(1) A nonflammable resin composition obtained by 
mixing magnesium hydroxide not less than 100 parts by weight 
to not more than 250 parts by weight and clay not less than 
5 parts by weight to not more than 50 parts by weight with 
a thermoplastic resin 100 parts by weight. 

3. Detailed Description of the Invention 
(Industrial Field of the Invention) 

The invention relates to a nonflammable resin 
composition excellent in a flame retarding property as well 
as electric properties without generating harmful gases. 
(Prior Art) 

Recently, safety becomes an issue with high priority 
and with respect to electric wires and cables in nuclear 
powerplants, electric wires for vehicles , and electric wires 
for wiring in a variety of electronic appliances, they are 
required to have a high flame retarding property without 
generating harmful gases. Along with the requirement, it 
is also required that a heat shrinkable tube to be used for 
protection and insulation of electric wires has a high flame 
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retarding property without generating harmful gases. 

As the method of providing such a flame retarding 
property satisfying the above-mentioned requirements, 
there are methods of adding a large quantity of magnesium 
hydroxide to thermoplastic resins such as polyolef ins 
(Japanese Patent Application Publication Nos. 68-181 and 
57-10898) . 

(Problems to be Solved by the Invention) 

However , there is a problem that in the case of magnesium 
hydroxide addition to a thermoplastic resin composition for 
making the composition nonflammable, the resin composition 
made nonflammable has a low intrinsic volume resistance as 
an insulating material . For example , according to UL (Under 
Writeres Laboratories) standards for a heat shrinkable 
polyolefin type tube, it is determined that the intrinsic 
volume resistance has to be 10 10 Qcm or higher and a 
nonflammable resin composition has to have an intrinsic 
volume resistance at lowest the determined level. Further, 
it is not so rare that insulating materials which are to 
be used for insulation of high voltage parts are required 
to have intrinsic volume resistance higher than that. 
(Means for Solving the Problems) 

The invention provides to a nonflammable resin 
composition satisfying the above-mentioned requirements 
and that is, the invention provides a nonflammable resin 
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composition obtained by mixing magnesium hydroxide not less 
than 100 parts by weight to not more than 250 parts by weight 
and clay not less than 5 parts by weight to not more than 
50 parts by weight with a thermoplastic resin 100 parts by 
weight . 
(Operation ) 

As an example of increasing an intrinsic volume 
resistance by clay addition to a resin, there is a case of 
adding clay to polyvinyl chloride. However, as a common 
sense, since clay scarcely has an effect to improve the flame 
retarding property, it is supposed that in a case of making 
a resin nonflammable by an inorganic filler, a sufficient 
amount of clay has to be added further to the inorganic filler 
needed for the flame retarding property in order to increase 
the intrinsic volume resistance. For example, the oxygen 
index (ASTM D2863) of a resin composition containing 
ethylene- vinyl acetate copolymer (vinyl acetate content 25% 
by weight) 100 parts by weight with aluminum hydroxide or 
magnesium hydroxide 150 parts by weight is 30 or higher, 
while the oxygen index of a resin composition containing 
the ethylene- vinyl acetate copolymer and clay in the same 
amount is not higher than 25. The addition amount of the 
filler to the resin is increased corresponding to the amount 
of the clay necessary to improve the intrinsic volume 
resistance, whch results in considerable decrease of the 
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tensile strength and elongation. However, in the case 
magnesium hydroxide and clay are used in combination, even 
if a part of magnesium hydroxide of a resin composition made 
nonflammable by magnesium hydroxide is replaced with clay, 
the flame retarding property is not deteriorated and moreover , 
the intrinsic volume resistance is increased. In the 
invention, without increasing the total addition amount of 
magnesium hydroxide and clay, the flame retarding property 
and the electric properties are maintained to be excellent. 
That is, in the case the addition amounts of magnesium 
hydroxide and clay exceeds 250 parts by weight and 50 parts 
by weight, respectively, the elongation and the coatability 
are considerably deteriorated, meanwhile in the case the 
addition amount of magnesium hydroxide less than 100 parts 
by weight, sufficient flame retarding property cannot be 
obtained and in the case the addition amount of clay is less 
than 5 parts by weight, no intrinsic volume resistance 
increase is observed. 

As the thermoplastic resin for the invention, any 
thermoplastic resins of a-olefin copolymers such as 
polyethylene, an ethylene- vinyl acetate copolymer, an 
ethylene-acrylic acid ester copolymer, ethylene- 1 -butene 
copolymer can be used depending on the uses . 

The nonflammable resin composition of the invention 
may contain an antioxidant , a pigment, and the like depending 
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on the uses . 

Hereinafter, the invention will be described more in 
details along with Examples. 
( Example ) 

The respective additives were added at mixing ratios 
shown in Examples 1 to 4 in Table 1 and tubes with an inner 
diameter of 2.5 mm and a thickness of 0.6 mm were produced 
and subjected to the measurement of intrinsic volume 
resistance and All- tubing Flame Test standardized as UL-22 4 . 
Similarly to the Examples, the respective fillers were added 
at the mixing ratios shown in Comparative Examples 1 to 10 
of Table 1 and Table 2 and tubes were produced and subjected 
to the intrinsic volume resistance measurement and 
All- tubing Flame Test. The intrinsic volume resistance 
values of Examples shown in the Tables were all found 2 or 
more times as high as those of the Comparative Examples 1 
to 4 and apparently the intrinsic volume resistance was 
improved. Further, the specimens of Examples were all 
qualified by the All-tubing Flame Test and showed no flame 
retarding property deterioration. In the case of 
Comparative Example 5 in which the addition of magnesium 
hydroxide was less than 100 parts by weight, a standardized 
mark disappeared at the time of firing test and therefore 
Comparative Example 5 was not qualified and in the case of 
Comparative Example 6 in which the addition of magnesium 
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hydroxide was more than 250 parts by weight, no tube was 
formed. In the case of Comparative Examples 7 to 10 using 
antimony trioxide , talc, zinc oxide, and aluminum hydroxide , 
respectively, as an additive other than clay, although the 
flame retarding property was not found deteriorating, no 
intrinsic volume resistance was observed. 

The All-tubing Flame Test is a non - f lammability test 
carried out by inserting a specimen into a tube having an 
inner diameter same as the outer diameter of the specimen 
and carrying out ignition 5 times while uprightly standing 
the tube and in the case the firing to the tube is continued 
for 1 minutes or longer, in the case a standardized mark 
marked on the tube is lost, and in the case a substance is 
dropped from the tube because of firing and a matter spread 
under the tube is fired, the specimen is determined to be 
unqualified . 

(Effects of the Invention) 

According to the invention, a nonflammable resin 
composition containing specified components in the 
specified contents as described above has a high flame 
retarding property without emitting harmful gases and 
excellent electric properties. 
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